The iteration process will terminate when some convergent condition is satisfied. Although it is theoretically possible to achieve a direct solution for a given load case, it is however more practical to consider the external load as being applied in a series of increments.
As is well known, the stress which results from the finite element analysis will in general be discontinuous and that is the main resource of discretization error.
Therefore it will be replaced at the end of each incremental step by a recovered system which is smooth and continuous. Then the discretization error is computed. If the error is within a prescribed limit, the analysis will be continued for the next increment, else if the error exceeds a prescribed limit then remesh is needed. That described above is the recovery-based adaptive procedure in nonlinear finite element analysis. This paper will focus on application of the SYR method to recovery of stress in large deformation analysis, that is, the first step of above procedure.
Because the success of error estimation depends on the accuracy of recovery process itself and so are the following steps, the value of this study is obvious. Fig. 1 ( b ) ), and as will be discussed in the following section, by applying hyperelastic material, the two procedures using superconvergent points and
Gauss points respectively will be compared. Fig. 1  ( a ) .
In this paper, a complete two order polynomial :
is applied along with Eq. (13) . By comparing the numerical results, it is found that the procedure using Eq. (14) is better than that of using Eq. (13) . Now, the implementation of the SPR method in large deformation is straightforward.
4.
An investigation of the best performance of procedure using Gauss points
Three choices of selecting sampling points (shown in Fig. 1 ) are used in Reference ( 5 ) to study the influence of the number and location of sampling points to the performance of SPR method. It is concluded that the choice of Fig. 1 ( b ) is the best one, but why ? Here are two reasons can be given.
First, it is well known that performance of the least square method depends on the number of sampling points. The grid of sampling points of Fig. 1 ( a ) only meets the least requirement of determining the polynomial shown in Eq. (13) . Obviously, at this point of view, the choices of Fig. 1 ( b ) and ( c ) should be better than Fig. 1 ( a ) . Second, although the integration points are not superconvergent points, they may be some kind of "better points" for bilinear quadri- Fig. 1 Patches with different choice of sampling points lateral element, whereas the points in Fig. 1 (c Gauss integration points will have accuracy of the same order as the nodal displacements.
In Reference ( 7 ), the central point was proved to be superconvergent (optimal) point for bilinear quadrilateral element by comparing finite element approximation, with a complete two -order polynomial,
Numerical examples
Two examples as shown in Fig. 2 Because it is difficult to evaluate the solution series only by observing the figures, a relative error is calculated through Eq. (26) which can take care of all stress components, and the result is listed in Table  1 and  Table 2 . 
